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(54) DRIVING METHOD FOR LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To make display easily visible over the entire 
part and to widen a visual field angle range where the 
display is visible by minimizing the difference in the 
contrast ratios between the respective panels of the 
liquid crystal display device which constitutes one large 
screen by many stages of liquid crystal panels in a 
longitudinal or transverse direction. 
CONSTITUTION: The longitudinally large screen 1 is 
constituted by disposing 11 sheets of the liquid crystal 
panels PI to P11 each having a transversely long shape 
as an example of the liquid crystal display device. 
Respective back lights L1 to L1 1 are disposed behind 
the respective liquid crystal panels. The panel P1 of the 
lowermost stage is set at the eye height of an observer 
H. In an embodiment of the driving method of this 
device. The liquid crystal panels are driven by gradually 
dropping the driving voltage value which is one of the 
driving conditions for the liquid crystal panels 
successively from the liquid crystal panel P1 of the 
lowermost stage to the upper liquid crystal panels P2 to P11, i.e., as the visual angle G is larger, 
by which the contrast ratios of all the panels are unified. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A drive method of a liquid crystal display changing a driving condition of each panel 
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according to a viewing angle of each panel which looked at a liquid crystal panel from a watcher 
in a liquid crystal display of a big screen display aligned in multistage so that a contrast ratio of 
each panel may be arranged. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Ap>plication]This invention relates to the drive rnethod of a liquid crystal display. 
[0002] '" :s : /: 

[Description of the Prior Art]Conventionally, in order to perform liquid crystal display of a big 
screen, the liquid crystal panel of rectangular form Is arranged in length or a transverse direction 
in multistage, and there is a thing it was made to become one big screen on the whole. In this 
case, the driver voltage of each liquid crystal panel is set as the same pressure value. The whole 
of this driver voltage is set as 6.2V with the same pressure value in more detail. Generally, in 
order to set the display quality of a front panel as the maximum, it is set as the pressure value ' 
that the contrast ratio which is a ratio of the transmissivity of a pikel selecting part and the 
transmissivity of a pixel non selection part becomes the maximum. 

[0003] i; \ ; 

[Problem(s) to be Solved by the Invention] However, in the big screen which has arranged the 
liquid crystal panel, for example in multistage to the height direction, when the liquid crystal 
panel of the bottom is made into the height of a watcher s eyes, it will be in the state of looking 
up as it becomes the upper stage, and the viewing angle theta becomes large and a contrast 
ratio falls with a natural thing. 

[0004]As a liquid crystal display, if it explains in more detail, as shown in drawing 3 and 4, the 
oblong-shaped liquid crystal panel P1 of 1 1 sheets - P11 will be arranged to multistage, and it 
will have composition which set from the center of P1 to the center of P1 1 to 1 m. The liquid 
crystal panel P1 of the bottom will be made into the height of the watcher's H eyes like drawing 
3, and when seeing the liquid crystal panel P11 of the highest rung in the 1 .2-m-away position, 
the viewing angle theta will be 40 degrees. When similarly seeing the liquid crystal pahtil P1 1 of 
the highest rung in the 1 .7-m-away position, the viewing angle theta will be 20 degrees in 30 
degrees and 2.8 m, it will be 10 degrees in 5.7 m, and will be 2.8 degrees in 20 m. Then, as a 
result of investigating each liquid crystal panel P1 set as the driver voltage 6.2V as one example 
- the contrast ratio of P1 1, data as shown in Table 1 was obtained. 
[0005] 
[Table 1] 
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[0006]This data shows that a contrast ratio falls [ the viewing angle theta ] to becoming large 
proportionally. Since it will become difficult to recognize the displayed character thru/or picture 
visually if a contrast ratio does not have ten or more, A result which cannot recognize the 
display of a whole panel visually unless it comes out from the position to which the viewing angle 
of the liquid crystal panel of the highest rung will become quite smaller than 10 degrees if all the 
liquid crystal panels are driven with the same pressure value, therefore the position which is 
considerably separated from a panel is brought. 

[0007]For example, if it stands on the 1.7-m-away position and a whole panel is seen as shown 
in drawing 4 (A), By the 4th step of panel P4, by the 7th step of panel P7 from the bottom The 
viewing angle of 20 degrees, [ under / the viewing angle of 10 degrees ] by the panel P1 1 of the 
highest rung, it is different from the viewing angle of 30 degrees, respectively, and the ten or 
more-contrast ratio panels which can be recognized visually are three steps of lower panels P1, 
P2, and P3 grade at most from the upper data. 

[0008]Although this is not restricted when a viewing angle consists in a lengthwise direction, but 
it arranges a longwise-shaped liquid crystal panel in a transverse direction in multistage and it 
was made to become one oblong big screen on the whole, it is [ like ] also the same as when the 
viewing angle theta becomes large in a longitudinal direction. 

[0009]Then, in the liquid crystal display which constitutes one big screen with a multi stage liquid 
crystal panel in a lengthwise direction or a transverse direction, the purpose of this invention 
makes the difference of the contrast ratio of each panel small as much as possible, and there is 
in giving the whole indication legible. 
[0010] 

[Means for Solving the ProblemjTo achieve the above objects, a drive method of a liquid crystal 
display of this invention, It is characterized by changing a driving condition of each panel 
according to a viewing angle of each panel which looked at a liquid crystal panel from a watcher 
in a liquid crystal display of a big screen display aligned in multistage, so that a contrast ratio of 
each panel may be arranged. 

[001 1]In order to make it there be ten or more contrast ratios of all the liquid crystal panels, this 
invention person investigated a relation of driver voltage and transmissivity at a viewing angle of 
0 degree, 10 degrees, 20 degrees, 30 degrees, and 40 degrees, and obtained a measurement 
result shown in drawing 5 (a) - (e). In drawing 5 t transmissivity of a pixel selecting part is 
expressed with f, and transmissivity of a pixel non selection part is expressed with g. As a result 
of investigating driver voltage by which the greatest contrast ratio in each viewing angle is 
obtained from this measurement result, data as shown in Table 2 was obtained. 
[0012] 
[Table 2] 
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[001 3]This data shows that driver voltage from which the viewing angle theta is proportionally 
acquired for the greatest contrast ratio by becoming large falls. By this invention, according to a 
viewing angle of each panel seen from a watcher, from this, driving conditions, such as driver 
voltage of each panel and duty, were changed so that a contrast ratio of each panel might be 
arranged. 
[0014] 

[Example]An example of the liquid crystal display is shown in drawing 1 t hru/or drawing 4 , the 
height of each panel shall be 10 cm, it is what has arranged the oblong-shaped liquid crystal 
panel P1 of 1 1 sheets - P1 1 to the lengthwise direction like drawing 4 (A) in multistage, and was 
used as the longwise big screen 1, and it consists of [ even the center of P1 1 shall be 1 m and ] 
centers of P1. Each back light L1-L1 1 is allocated behind each liquid crystal panel. The liquid 
crystal panel P1 - P1 1 and the back light L1 - L1 1 have adhered to the frame 2. And the panel 
P1 of the bottom is made into the height of the watchers H eyes. 

[0015]The liquid crystal panel P1 - P1 1 are respectively connected to the drive circuits D1-D11 
for exclusive use like drawing 4 (B). Each drive circuit is connected to the control circuit 4. 
[0016]In the example of a drive method of the liquid crystal display of this invention, in those 
panels, the viewing angle theta reduces a driver voltage value gradually by each drive circuits 
D1-D1 1 proportionally to become large, and is driving as it dies from the lowest liquid crystal 
panel P1 to the upper liquid crystal panel P2 - P1 1. As an example, the panel P1 - the driver 
voltage value of P1 1 were set up become close to the driver voltage from which the greatest 
contrast ratio in each viewing angle theta is obtained, for example, the driver voltage of each 
panel was set as the value of Table 3, and it drove. 
[0017] 
[Table 3] 
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[0018]Then f as a result of investigating the contrast ratio of the same liquid crystal panels P1 
and P1 1 with having investigated in the conventional example, data as shown in Table 4 was 
obtained. 



[0019] 
[Table 4] 
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[0020]If driving conditions, such as that driver voltage value, are changed and driven like the 
drive method of this invention from this data according to the viewing angle of each liquid crystal 
panel, But a contrast ratio becomes ten or more even in the highest rung hard to see, it can fully 
recognize visually, and the contrast ratio of P1 - P1 1 in each distance equalizes conventionally. 
As compared with the conventional contrast ratio, the contrast ratio is improved in all with a 
viewing angle of 10 degrees - 40 degrees. Although not shown as a numerical value in the liquid 
crystal panel P2 of pars intermedia - P10, since it is driving with the pressure value near the 
driver voltage value from which the greatest contrast ratio in each viewing angle is obtained, A 
contrast ratio high enough is obtained, and the difference of the contrast ratio is small as a 
whole, therefore a display becomes legible, and the viewing angle range which can be recognized 
visually spreads. 

[0021] Although an oblong-shaped liquid crystal panel is aligned [ at a height direction ] in 
multistage, it is considered as a longwise big screen and the example which made the bottom the 
height of the watchers H eyes explains in the upper example, What is necessary is for it to be 
completely the same, even if it is the example which it was made to align so that the highest 
rung may be gradually looked down on as height of eyes, or the longwise-shaped liquid crystal 
panel was aligned in the transverse direction in multistage, and was used as the oblong big 
screen, and to set up a driving condition according to a viewing angle, and just to drive each 
panel. 

[0022]Although a driver voltage value is set up near [ where the greatest contrast ratio in each 
viewing angle is obtained ] the driver voltage and he is trying to obtain a maximum contrast ratio 
by each panel in an upper example, It is not necessarily required to make all the liquid crystal 
panels into a maximum contrast ratio, and it may be made to change the driving condition of a 
panel every fixed number of sheets so that it may see, for example from the watcher H and the 
contrast ratio of a whole panel may gather. 
[0023] 

[Effect of the Invention]As explained above, the liquid crystal display which aligned the liquid 
crystal panel in multistage and constituted one big screen, Since the driving condition of each 
panel is changed according to the viewing angle of each panel seen from the watcher so that the 
contrast ratio of each panel may be arranged, In spite of a difference of a viewing angle, the 
difference of the contrast ratio of each panel can be made very small, and the viewing angle 
range which the whole indication is given legible and can recognize it visually can be extended. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] one example of the liquid crystal display in which the drive method of this invention is 
applied is shown — it is a notch front view in part. 
[Drawing 2] It is an A~A line sectional view of drawing 1 . 

[Drawing 3] It is an explanatory view explaining the viewing angle over each liquid crystal panel 
same as the above. 

[Drawing 4] It is an explanatory view explaining one example same as the above. 

[Drawing 5] It is a related figure of the driver voltage and transmissivity which differed in and 

measured the viewing angle. 

[Description of Notations] 

P1 - P1 1 liquid crystal panel 

theta Viewing angle 

H Watcher 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 31 
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